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BASE STATION 



(54) Mobile information device with user information service in a local area 

(57) Each time a mobile terminal (20) enters a serv- 
ice area of an information providing device (10) and its 
location is registered by the information providing 
device (10), the area code and local code of telephone 
numbers and addresses associated with the service 
area are sent from the information providing device (1 0) 
to the mobile terminal (20). Based on the area and local 
codes of telephone numbers and the addresses, the ter- 
minal (20) retrieves the telephone numbers, names and 
addresses of acquaintances residing within the service 
area from an address book (32) stored in its RAM (23) 
and visually displays them with a notification sound. 
Thus, the user at the terminal (20) can know access 
information for acquaintances residing within each serv- 
ice area each time the user enters the service area. 
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Description 

The present invention relates to a mobile informa- 
tion device capable of obtaining local color-rich user 
information that is closely associated with an area s 
where it is located. 

This application is based on Japanese Patent Appli- 
cation No. 9-103182. filed April 21, 1997, the content of 
which is incorporated herein by reference. 

In recent years, in the field of cellular communica- 10 
tion system, a simplified mobile communication system 
employing weak electromagnetic waves, for example, 
PHS (personal handyphone system), has been put to 
practical use. 

The PHS is such that telephone terminals (PHS ter- is 
minals) are used each of which is equipped with a com- 
munication unit that provides a low output of the order of 
10 mW, a base station is placed in each of subdivided 
areas measuring 100 to 400 meters in diameter and 
covered by the weak electromagnetic waves, and the 20 
base stations are controlled by a central base station 
equipped with an exchange unit. 

The advantages of the PHS are that the telephone 
terminals can easily be made small, lightweight, and 
inexpensive because of the use of the low-output com- 25 
munication unit. In addition, the PHS has an advantage 
of being very suitable for data communications because 
of its data rate as high as 9,600 bps. 

The simplified mobile communication system is the 
most distinct from the non-simplified mobile communi- 30 
cation system in that each service area is very small 
and location registration processing of notifying the 
PHS center (control station) of the location of each ter- 
minal through a base station is performed frequently. 

There are some prior arts utilizing this feature, as 35 
described in Japanese Patent Publications (KOKAI) H5- 
175,899 and H9-322,229. According to these prior arts, 
in order to inform the user of the current location of the 
terminal, the terminal has an address book in which 
addresses or addresses and area/local codes of the 40 
service areas are stored. If the terminal receives a base 
station ID (CS-ID) transmitted from a base station, the 
terminal displays the addresses or addresses and 
area/local codes of the corresponding service area in 
which the terminal is located. 45 

These prior arts, however, merely display the loca- 
tion information. A mode of use of the simplified mobile 
communication system for making full use of its feature 
in which each service area is very small and location 
registration processing is performed frequently has not so 
been conceived. 

Accordingly, it is an object of the present invention 
to provide a mobile information device which can obtain 
local information that is closely associated with a local 
area where it is located and perform a new function 55 
based on the obtained local information. 

According to the present invention, there is pro- 
vided a mobile information device comprising: a user 



memory; means for writing user information corre- 
sponding to an area into the user memory; means for 
receiving local information indicating an area in which 
the terminal locates; means for extracting user informa- 
tion corresponding to the area indicated by the received 
local information; and means for outputting the 
extracted user information. 

According to the present invention, there is pro- 
vided a computer program product for a mobile informa- 
tion device, the program stored in a computer readable 
medium and comprising the following steps of: receiving 
local information indicating an area in which the termi- 
nal locates; means for extracting user information corre- 
sponding to the area indicated by the received local 
information from the user memory for storing plural user 
information corresponding to areas; and outputting the 
extracted user information. 

According to the information providing system of 
the present invention, the terminal is set in advance to 
send an information request signal at the time of 
responding to a location registration signal. Thus, the 
terminal can automatically issue a request to a base 
station for local information at the time of location regis- 
tration to obtain the local information. 

The invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which; 

FIG. 1 is a schematic block diagram of an informa- 
tion providing system utilizing a mobile information 
device according to an embodiment of the present 
invention; 

FIG. 2 shows the stored contents of the local infor- 
mation storage unit in a base station shown in FIG. 
1: 

FIG. 3 shows the stored contents of the address 
book data storage section of the RAM in the mobile 
terminal shown in FIG. 1 ; and 
FIG. 4 is a flowchart for the operation of the embod- 
iment for providing a list of acquaintances residing 
within a local area as local information. 

A preferred embodiment of a mobile information 
device according to the present invention will now be 
described with reference to the accompanying draw- 
ings. 

Referring now to FIG. 1, there is illustrated in block 
diagram form a schematic of the PHS system as an 
information providing system utilizing a mobile informa- 
tion device according to the embodiment of the present 
invention. Here, the PHS system is composed of a base 
station 10 and a mobile information terminal device 
(PHS telephone terminal) 20. 

The base station 10 is located in each of subdivided 
service areas 100 to 400 meters in diameter and con- 
nected to a PHS center station not shown by a public 
line. The base station is under the control of the PHS 
center. 
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The base station 10 is equipped with a CPU 1 1 , a 
ROM 12, a RAM 13, and a communication unit 14. The 
ROM 12 stores a base station ID 15 and local informa- 
tion 16. The base station ID 15 is sent from the base 
station 10 to the terminal device 20 at regular intervals 5 
for registration of the location of the terminal device 20 
that is present in the service area associated with that 
base station. The local information 16 is information 
specific to the service area covered by the base station 
10. 10 

In this embodiment, as shown in FIG. 2, the local 
information 16 contains the area code and the local 
code of the phone number and the town address (the 
city or town name) of the service area. The local infor- 
mation 16 may contain the base station ID or an area is 
information. Further, in a GPS (Global Positioning Sys- 
tem), the local information 16 may further contain the 
position information (latitude and longitude) of the GPS. 
The local information 16 is sent to the terminal device 
20 that has entered the service area of the base station 20 
10 and for which location registration has been com- 
pleted as requested by it 

The CPU 1 1 . which operates in accordance with a 
base station control program (not shown) built into the 
ROM 12, controls each component of the base station 25 
10 in response to center signals transmitted from the 
PHS center not shown, such as a terminal calling (ring- 
ing) signal and a talk signal, and terminal signals 
received from the terminal device 20 in the communica- 
tion unit 14, such as a location registration responding 30 
signal and a dial/talk signal. Thus, the connection 
between the terminal device 20 within the service area 
and the PHS center is established through the base sta- 
tion 10. The base station 10 also sends the local infor- 
mation 16 to the terminal device 20 upon location 35 
registration. 

The mobile information terminal device 20 is 
equipped with a CPU 21 , a ROM 22, a RAM 23. an input 
device 24. a communication unit 25, an audio input sys- 
tem 26. an audio output system 27, a display device 28, 40 
and a storage device 29 using an external storage 
medium 30. In response to each of various down-link 
signals sent from the base station 10, such as a base 
station ID signal for location registration, a local informa- 
tion signal, a received call signal, a talk signal, etc.. or 45 
various input operation signals input from the input 
device 24, such as a receiving operation signal, a send- 
ing operation signal, etc.. the CPU 21 activates the ter- 
minal controlling program stored in advance in the TOM 
22 or the terminal controlling program read in from the so 
external storage medium 30 to control each component 
of the terminal device 20. Thus, the CPU 21 performs 
various reception and response processes on the base 
station 10 and makes an information display specific to 
the local information associated with the service area. 55 

The communication unit 25 is equipped with a 
transmitter-receiver having modulation and demodula- 
tion functions and a communication ID determination 



function, allowing reception of down-link signals from 
the base station 10 and transmission of up-link signals 
to the base station. 

The input device 24 is provided with various func- 
tion keys, such as a power key. reception and sending 
keys, ten keys, etc. A corresponding key signal is output 
when a key is pressed by the user. 

The ROM 22 stores a terminal controlling program 
for controlling the whole of the mobile information 
processing terminal device 20, and a telephone number 
and a communication ID which are specific to that termi- 
nal. 

The RAM 23 contains an address book 32 (refer to 
FIG. 3) into which telephone numbers, names and 
addresses of user's acquaintances are entered through 
the input device 24 by the user, a work memory which 
temporarily stores data input to or output from the CPU 
21 in accordance with communications with the base 
station 1 0, and a display memory which stores display 
data that is displayed on the display device 28. 

FIG. 3 shows the data structure of the address book 
32 in the RAM 23 of the PHS mobile terminal device 20. 
In the address book, a list of address book formed of the 
telephone numbers, names and addresses is stored as 
user information registered by the user. The user infor- 
mation may include memorandum information corre- 
sponding to the local area data registered or entered by 
the user. The user information may be input by the user 
using the input device 24 or transmitted from the net- 
work. The received information is registered. 

The audio input device 26 is equipped with a micro- 
phone and an analog-to-digital converter. A voice signal 
is entered through this audio input device. 

The audio output device 27 is provided with a dig- 
ital-to-analog converter and a loudspeaker. This audio 
output device provides voice outputs, operation confir- 
mation tones, and notification sounds (beeps). 

Next, the local information providing process of the 
embodiment thus arranged will be described. FIG. 4 is a 
flowchart for this process implemented by the base sta- 
tion 10 and the terminal device 20. Note that the loca- 
tion registration is performed by the PHS center. 

As described previously, the base station 10 trans- 
mits a notification signal including the base station ID 
via a control channel at regular intervals (step A1). With 
the power turned ON. the terminal device 20 is placed in 
the wart state for receiving the base station ID (the bas 
station ID may include an area ID information defined by 
plural service areas of plural base stations). The wait 
state starts when the reception of a predetermined con- 
trol channel starts or the received control channel is 
changed to another one. In the wait state, it is deter- 
mined whether location registration is possible or not 
(step B1). 

When the base station ID is received, it is deter- 
mined that the location registration is possible. The ter- 
minal device 20 starts the location registration protocol. 
The base station 10 executes the location registration 
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protocol between the PHS center. The location of the 
terminal is registered in the PHS center. Upon comple- 
tion of the location registration, it is determined by the 
terminal device 20 in step B2 whether the local informa- 
tion is requested or not This is intended to allow the 5 
user to determine whether to request the local informa- 
tion or not because the local information needs a 
charge. 

When requesting the local information, the user is 
required to set up the local information receiving tunc- 10 
tion in advance through the operation of the input device 
24 of the terminal device 20. Specifically, if a local infor- 
mation requesting flag is set in the RAM 23, it repre- 
sents that the user desires to request the local 
information. If the user does not desire the local infor- is 
mation, the information providing operation terminates. 

If the local information request flag has been set. 
then a local information request signal is sent from the 
terminal device 20 to the base station 10 in step B3. 

Upon receipt of the local information request signal 20 
from the mobile terminal device 20 (step A2), the base 
station 10 sends the local information 16 (telephone 
number information (area and local codes) and town 
address information concerning the service area as 
shown in FIG. 2) to the terminal device 20 that has 25 
made a request to send. 

Upon receipt of the local information from the base 
station 10 (step B4). the terminal device 20 searches 
through the address book in the RAM 23 using the 
received local information (the area and local codes) as 30 
a search key in step B5. In step B6, it is determined 
whether or not some data in the address book coincides 
with the received local information. If there is no coinci- 
dence, then the information providing operation termi- 
nates. 35 

If, on the other hand, there are coincidence data, a 
notification sound for indicating the provision of user 
information is generated in step B7. In step B8, a list of 
coincidence information concerning the acquaintance, 
i.e., the telephone number, name and address of the 40 
acquaintance who resides in the service area, etc., is 
displayed on the display device 28. Watching this dis- 
play, the user will think of visiting or calling the acquaint- 
ance. H the user operates a communication key of the 
terminal, the displayed telephone number is automati- 45 
cally dialed. If, in this case, customers are registered in 
place of acquaintances, then the terminal user will be 
able to visit the customers in an efficient manner, 
increasing business chances. 

According to this embodiment, as described above, so 
when the user having the mobile terminal device 20 
enters the service area of the base station 10 and then 
location registration is performed, the telephone 
number data (the area and local codes) and town 
address data (city or town) associated with the service ss 
area are sent from the base station 10 to the terminal 
device 20. Based on the received area and local codes 
and address data, the terminal 10 retrieves address 



book data (user information) stored in the RAM 23 
which coincides with the received area and local codes 
and town address data, and displays them together with 
a notification sound. Therefore, each time the terminal 
user enters a service area, he or she can know, for 
example, access information for acquaintances who 
resides in that service area with no need for the user 
himself or herself to check the address book. 

The technique described in the above embodiment, 
that is, the information providing process of the embod- 
iment illustrated in the flowchart of FIG. 4 is available in 
the form of a computer-executable program, which, for 
the processing on the terminal side, can be recorded on 
the storage medium 30 (see FIG. 1). As the storage 
medium, use may be made of a memory card (ROM or 
RAM card), a magnetic disk (floppy or hard disk), an 
optical disk (CD-ROM or DVD), a magneto-optical disk, 
or a semiconductor memory. The storage medium 30 
may be fixedly or removably mounted in the storage 
device 29. The CPU 21, which is a computer, reads the 
program recorded on the storage medium 30 through 
the storage device 29 and performs the functions of the 
terminal described in each of the embodiments, permit- 
ting the information providing process according to the 
above-described technique to be carried out. 

In the base station 10, as in the terminal device 20, 
the CPU 1 1 reads a program from an external storage 
medium and performs the functions of the base station 
described in each embodiment. 

As described above, in accordance with the mobile 
information device of the present invention, when the 
mobile information device is moved to the service area 
of a base station, a local information request signal is 
sent from the mobile information device to the base sta- 
tion. Thereby, local information associated with the 
service area which has been stored in advance in the 
local information memory means in the base station is 
sent to the mobile information device. In response to the 
local information, the mobile information device 
retrieves address data which, of addresses stored in 
advance in an address book storage means, corre- 
sponds to the local information and outputs them in vis- 
ual form. Thus, each time the terminal user enters a 
different service area, he or she can know addresses 
that correspond to the service area. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the present 
invention in its broader aspects is not limited to the spe- 
cific details, representative devices, and illustrated 
examples shown and described herein. Accordingly, 
various modifications may be made without departing 
from the spirit or scope of the general inventive concept 
as defined by the appended claims and their equiva- 
lents. For example, although the present invention has 
been described in terms of a simplified mobile commu- 
nication system using weak electromagnetic waves, 
such as the PHS system, the present invention is appli- 
cable to any of systems in which, each time a terminal 
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enters a service area, the terminal location is registered 
in the corresponding base station. Moreover, the user 
information is not limited to the address book informa- 
tion. For example, the user information may be the 
addresses of government offices and public facilities, 5 
information concerning events at various facilities, local 
weather information, information concerning traffic 
jams, or the like. The contents of local information do 
not limit the scope of the present invention at all. Fur- 
thermore, in the case of transportation service informa- 10 
tion, it is not necessarily required for a user to designate 
a destination at the terminal. 



tion. 

9. The device according to claim 1, characterized by 
further comprising: 

means (28) for indicating an access to a desti- 
nation; and 

means (21) for accessing a predetermined 
destination when the user information includes 
the predetermined destination and said indicat- 
ing means indicates the access to the predeter- 
mined destination. 



Claims 

15 

1 . A mobile information device comprising: 

a user memory (23); 

means (24) for writing user information corre- 
sponding to an area into the user memory, and 20 
characterized by comprising: 
means (25) for receiving local information indi- 
cating an area in which the terminal locates; 
and 

means (21) for extracting user information cor- 25 

responding to the area indicated by the 

received local information; and 

means (28) for outputting the extracted user 

information. 

30 

2. The device according to claim 1, characterized in 
that the user information comprises a name, 
address, or telephone number of acquaintances 
residing within the area. 

35 

3. The device according to claim 1, characterized in 
that the local information comprises an area code 
and a local code of telephone numbers associated 
with the area. 

40 

4. The device according to claim 1 , characterized in 
that the user information comprises a transporta- 
tion schedule. 



5. The device according to claim 1, characterized in 45 
that the user information comprises addresses of 
government offices and public facilities. 

6. The device according to claim 1, characterized in 
that the user information comprises information so 
concerning events at facilities. 

7. The device according to claim 1. characterized in 
that the user information comprises weather infor- 
mation. 55 



8. The device according to claim 1, characterized in 
that the user information comprises traffic informa- 
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